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0  E X E C U T I V E  S U M M A R Y  

0.1 OBJECTIVE OF THE DELIVERABLE 
The objective of deliverable D2.12 is to provide a small prototype for car ownership 
measures for vehicles. By this we understand a demonstration of how different 
measures can be used for achieving a car stock with better noise emission properties. 
The basic concepts of the methods used when studying car ownership effects on noise 
levels were described in Deliverable D2.5, which set out the methodology that has 
been used when calculating these effects. 

0.2 STRATEGY USED AND/OR A DESCRIPTION OF THE METHODS (TECHNIQUES) USED WITH THE 
JUSTIFICATION THEREOF 
In this task, effects related to car ownership policies will be analysed. This means that 
the level of car ownership as well as the car stock composition is of interest. Car 
ownership effects, i.e. effects related to the total number of cars, were studied by a 
model for car ownership developed for the Swedish Rail Administration. This model 
takes into account that the propensity to have a car is depending also on the utility of 
the increased accessibility given by the car in addition to other means of transport. If 
this increased accessibility is counteracted by the introduction of fees like congestion 
charging or noise fees, the propensity to have a car will decrease.  

To model effects of noise fees on the share of low noise vehicles (electric hybrid cars 
are defined to be low noise vehicles) in the car stock, a car type choice model 
developed for the Swedish Road Administration was used. The share of low noise 
vehicles is depending on several factors. One factor is supply, i.e. there have to be cars 
on the market to buy. These cars also have to have characteristics that match those of 
other cars (size, price, performance, etc.). Another factor is demand, especially the 
inertia that is caused by brand loyalty. This makes the supply side even more important, 
because electric hybrid cars have to be supplied for those brands that already have a 
high market share in order to penetrate the market less slowly. The third factor is the rate 
of renewal in the car stock – it will take a long time before the new vehicles on the 
market have replaced the current ones. 

We have modelled this mechanism by applying the choice model for choice of new 
car type, taking into account vehicle characteristics and differences in substitution 
elasticity between close alternatives and other alternatives. We have assumed a 
technical development where there is an increased supply of electric hybrid vehicles, 
according to the car industry. We have also modelled the development of the car 
stock over time, accounting for some time to put new vehicles on the market, and time 
to replace older vehicles by new ones. We have chosen a ten years perspective for the 
development of the car stock. 
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0.3 BACKGROUND INFO AVAILABLE AND THE INNOVATIVE ELEMENTS WHICH WERE DEVELOPED 
This task involves two types of innovative elements – one is to relate car ownership and 
car stock effects to traffic noise effects, and the other one is to relate policies to 
promote less noisy vehicles to other types of noise mitigation measures. We have 
demonstrated the potential of increasing the share of low noise vehicles in the car fleet 
by using noise fees.  

0.4 PROBLEMS ENCOUNTERED 
During the model and interface development we have not encountered any major 
problems that have made us reconsider the overall approach of the studies. However, 
the proposed methodology relies on model development outside the QCITY project, 
which has been subject to some delay due to delays in data collection. These delays 
affected only the time schedule for completion of the task.  

0.5 PARTNERS INVOLVED AND THEIR CONTRIBUTION 
Partners involved in WP 2.3.3 have been the Royal Institute of Technology (KTH). 

0.6 CONCLUSIONS 
Policies to reduce the number of cars need to be very strong in order to have a 
noticeable impact on the car fleet size. Even such a strong measure as the Stockholm 
congestion charging system would not bring about a sufficiently large change to 
reduce noise levels to a noticeable extent. 

Noise emissions from new passenger cars do not differ much between vehicles. The 
main difference seems to be between electric hybrid cars and other vehicles. The main 
question from a noise perspective will then be how the car stock will develop with 
respect to electric hybrid vehicles. We have used a model for choice of vehicle type to 
forecast electric hybrid vehicle shares in Sweden under different scenarios. 

There are two main conditions that affect the share of electric hybrid vehicles. The first 
condition is the competitiveness of electric hybrid cars versus other cars, and the other 
factor is the supply with respect to model class and brand. If the vehicle is not 
competitive with respect to price, performance, safety, size and reliability it will not be 
chosen by many. The other condition is that such vehicles be supplied by many brands 
and in many model classes, because of market inertia (brand loyalty). 

In Sweden authorities have used tax reductions and other economic benefits in order to 
make CO2-efficient vehicles more competitive. These incentives have also been 
applied to electric hybrid cars. In spite of these incentives, but consistent with the 
limited supply of models, the share of electric hybrid vehicles has been very moderate 
(about one per cent of the total new car sales).  

CO2-efficiency has become increasingly important over the years. Electric hybrid 
vehicles consume less fluid fuel, be it petrol or ethanol or diesel, and as the technique is 
reasonably well known, many car manufacturers have announced that they will supply 
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the market with such vehicles in the next years. Based on an investigation by brand, an 
assumption on the supply for the year 2010 has been made (for all car types, not only 
hybrid cars). Forecasts of new car sales in different scenarios have been made, and the 
conclusions of these forecasts can be summarised as follows: 

• Under current conditions except for the change in supply driven by the technical 
development, the share of electric hybrid cars will increase to about 15 percent 
of total new vehicle sales. 

• If the tax deduction policy would be abolished, the share would stay at 10 
percent. 

• If the supply of electric hybrid cars would be as rich as for diesel cars, the share 
would reach 30 percent even without tax reductions. 

• If fees for noisy cars to enter and exit quiet areas would be applied, the share of 
electric hybrid vehicles purchases can approach 40 percent for residents in such 
areas 

 

The impact of new car sales over time in the total car stock until the year 2016 has also 
been calculated and the main conclusions are: 

• Noise effects of an increase in the share of electric hybrid cars in a ten years 
perspective can be expected to be very low, Even if the hybrid car share would 
increase to 15 percent for new car sales, the average share in the whole car 
stock would only increase to about 5 percent in the year 2016. 

• If noise fees in the same range as the Stockholm congestion charged would be 
introduced, the hybrid share in the car stock inside quite areas may increase to 
about 15 percent in the year 2016. The noise effect from this increase solely may 
be in the order of 1 dB (most of the effect of establishing a quiet zone comes 
from less traffic due to shifts in mode choice, destination choice and route 
choice). 

 

In addition to these conclusions, it can also be said that 

• Even if the car stock changes slowly, the impacts of different promotion policies 
on new car sales can be quite substantial. This means that effects in the long run 
can be more substantial if a long term promotion policy for low noise vehicles is 
implemented 

• If policies to reduce CO2 are enhanced, higher levels of hybrid vehicles may be 
achieved. 

• Depending on market shares for different car makers, these effects can vary 
from country to country. 
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0.7 RELATION WITH THE OTHER DELIVERABLES (INPUT/OUTPUT/TIMING) 
The work and results described here are related to the work reported in Deliverable 
D2.11, where the concept of quiet zones was analyzed. Assumptions made in the 
subtask reported in deliverable D2.11 can mainly be justified with respect to the findings 
reported here. 

The method and model setup will also be used in SP5, for the Stockholm test site. 
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1  I N T R O D U C T I O N  

1.1 BACKGROUND 
Noise effects from cars are depending on the size and composition of the car stock. 
The car stock is in its turn depending on economic growth, land use changes, technical 
developments in car manufacturing, car taxation policies, alternative transportation 
modes and traffic policy in general. 

In the QCITY project it will be demonstrated to what extent the size and composition of 
the car fleet can be affected by policy measures of different kinds, and how this will 
affect noise levels. This is achieved by explicitly modelling car ownership levels (to get 
the size of the vehicle fleet) and car purchase behaviour (to get the car fleet 
composition), in addition to the procedures used in the Traffic Control task. 

1.2 TASK DESCRIPTION 
The objective of deliverable D2.12 is to provide a “small prototype” for car ownership 
measures for vehicles. By this we understand a demonstration of how different 
measures can be used for achieving a car stock with better noise emission properties. 
The basic concepts of the methods used when studying car ownership effects on noise 
levels were described in Deliverable 2.5, which set out the methodology used when 
calculating these effects. 

The task is to describe effects of different policy measures directed towards reducing 
the car fleet and promoting the use of quieter vehicles.  
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2  M E T H O D  
In this task, effects related to car ownership policies will be analysed. This means that 
the level of car ownership as well as the car stock composition is of interest. Car 
ownership effects, i.e. effects related to the total number of cars, were studied by a 
model for car ownership developed for the Swedish Rail Administration. This model 
takes into account that the propensity to have a car is depending also on the utility of 
the increased accessibility given by the car in addition to other means of transport. If 
this increased accessibility is counteracted by the introduction of fees like congestion 
charging or noise fees, the propensity to have a car will decrease.  

To model effects of noise fees on the share of low noise vehicles (electric hybrid cars 
are defined to be low noise vehicles) in the car stock, a car type choice model 
developed for the Swedish Road Administration was used. The share of low noise 
vehicles is depending on several factors. One factor is supply, i.e. there have to be cars 
on the market to buy. These cars also have to have characteristics that match those of 
other cars (size, price, performance, etc.). Another factor is demand, especially the 
inertia that is caused by brand loyalty. This makes the supply side even more important, 
because electric hybrid cars have to be supplied for those brands that already have a 
high market share in order to penetrate the market less slowly. The third factor is the rate 
of renewal in the car stock – it will take a long time before the new vehicles on the 
market have replaced the current ones. 

We have modelled this mechanism by applying the choice model for choice of new 
car type, taking into account vehicle characteristics and differences in substitution 
elasticity between close alternatives and other alternatives. We have assumed a 
technical development where there is an increased supply of electric hybrid vehicles, 
according to the car industry. We have also modelled the development of the car 
stock over time, accounting for some time to put new vehicles on the market, and time 
to replace older vehicles by new ones. We have chosen a ten years perspective for the 
development of the car stock. 
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2.1 A POLICY SENSITIVE MODEL FOR CAR OWNERSHIP 
Many model systems are based on discrete choice models, like the models in the 
Sampers forecasting system. These models comprise models for mode- and destination 
choice. The models are of the logit type, and are based on assumptions of utility 
maximisation. An individual is assumed to choose the alternative that gives him/her the 
most benefit (highest utility). As we cannot know the full utility function of all individuals, 
we define the utility as a stochastic variable (i.e. a variable that contains a stochastic 
part) and calculate the probabilities for an alternative to be chosen rather than actual 
choices. Working with stochastic utilities means that we use the concept of expected 
maximum utility in stead of an actual maximum utility.  

Given a discrete choice model of the logit type (Ben-Akiva and Lerman, 1985), the 
expected maximum utility can be described by the so called logsum variable. Thus, the 
expected maximum utility over all mode and destination alternatives can be 
calculated. The variables associated with mode and destination alternatives are 
related to the transport system as well as to the land use pattern. This logsum variable is 
sometimes also called accessibility.  

A property of the logsum variable is that it increases if travel costs and travel times are 
shortened (and reverse). It also increases if another mode is added to the set of 
available alternatives (e.g. by acquisition of a car), or if more activities are added (like 
more workplaces). Specifically, the effect on the logsum variable (accessibility) of 
adding a mode is depending on its utility relative to other modes. If the other modes 
have longer travel times, the impact will be larger. This means that the utility of having a 
car is depending on the performance of other alternatives, as well as on the car 
performance. In other words, improvements of other modes will affect (decrease) the 
utility gain from acquiring a car, and restrictions on car use will affect (decrease) the 
utility gain from acquiring a car (and reverse of course). This means that we have a 
device for describing the utility of holding a car, which could be used in a discrete 
choice model for the number of cars in a household. 

As car holding is a household choice rather than an individual choice, it is needed to 
take into account the effects for all household members. This can be done by summing 
up the utilities for all household members. Another issue is how to describe utility effects 
of having more than one car in the household. This can be done by using a measure of 
car competition, often expressed as the ratio between the number of driving licenses in 
the household and the number of cars. 

The development of a model based on the above mentioned concepts was 
commissioned by the Swedish Rail administration, and was completed in 2005. The 
model can formally be described by the following formula: 
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P(i) = probability to choose alternative I (0, 1 or 2+ cars) 

βk = coefficient for variable k 

xki = variable k for alternative i 

C =  the choice set (all available alternatives)  

The coefficients in the model are reported in the table below. In the table, for each 
variable the alternative to which it belongs (0 1 or 2+ cars), the coefficient value and 
the t-value are reported: 

 

Table 1. Parameters for car ownership model 

Variable Alt. Coefficient t-value 

Constant for one car alternative 1 -2.79 -23.9 

Constant for 2+ cars alternative 2+ -7.03 -44.5 

Logsum difference other purpose 1 0.36 10.2 

Logsum difference work purpose 1 0.42 8.2 

Logsum difference other purpose 2+ 0.67 13.0 

Logsum difference work purpose 2+ 0.60 9.8 

One person household, age 25-44  0 -0.70 -11.5 

One person household, age 45-64  0 -0.69 -10.9 

One person household, age 65 - 0 0.02 0.4 

One person hh with child, youngest age 0-6  0 -0.51 -5.0 

One person hh with child, youngest age 7-18 0 -0.81 -9.2 

One person hh without children 0 -0.86 -9.6 

Couple without children, age 15-24  0 0.99 2.5 

Couple without children, age 25-44  0 0.67 1.7 

Couple without children, age 45-64  0 -0.19 -0.5 

Couple without children, age 65- 0 0.00 0.0 

Couple with 1 child, age 0-6 0 0.42 1.1 

Couple with 1 child, age 7-18  0 -0.10 -0.2 

Couple with 2+ children, youngest age 0-6 0 0.12 0.3 

Couple with 2+ children, youngest age 7-18 0 -0.06 -0.2 
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One person household, worker 1 0.30 3.8 

Couple, none working 1 2.04 5.3 

Couple, 1 person working 1 2.13 5.4 

Couple, 2 persons working 1 2.62 6.6 

One person household, worker 2+ 0.88 6.7 

Couple, none working 2+ 2.67 6.7 

Couple, 1 person working 2+ 3.87 9.4 

Couple, 2 persons working 2+ 4.77 11.6 

Lives in own house 1 1.25 34.1 

Lives in own house 2+ 2.30 46.1 

Household income (1000 SEK) – low income hh 1 0.00764 17.0 

Household income (1000 SEK) – high income hh 1 0.00011 0.4 

Household income (1000 SEK) – low income hh 2+ 0.00686 14.6 

Household income (1000 SEK) – high income hh 2+ 0.00136 4.2 

 

The model is implemented in a special version of the Sampers forecasting system. The 
logsums used in the car ownership model come from the models for mode and 
destination choice used in the Sampers system. Therefore, effects of various policies on 
car ownership can be analysed with the model. 

2.2 A MODEL FOR CAR STOCK COMPOSITION 
The car stock composition is a result of people’s decisions to acquire new cars and to 
scrap old ones, accumulated over time. A model for the car stock composition should 
therefore reflect this process. This can be done by a model for choice of car type, given 
the decision to buy a new car, and a model for scrapping cars. This is similar to the 
TREMOVE concept. The number of new car purchases is given by the result of the car 
ownership model (giving the change in the total stock) and scrapping. Other concepts 
are conceivable, but this concept is chosen for simplicity. Formally, the model for the 
car stock year t can be written like: 

stockyear t = stockyear t-1 – scrappingyear t + new purchaseyear t , 

where stock is a matrix of car models by year (vintage), scrapping is a matrix of 
scrapped models and new purchase is a vector of new car models. 

Such a model, developed on commission of the Swedish road administration (Transek 
2006), has been used in this project. 

The model for new car purchase is of course the one that is most responsive to car 
promotion policies. This model is also the one, that is most elaborated. The modelling 
work is based on two major types of sources describing new purchase behaviour. The 
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largest source is the Swedish Car Register, which contains data for the complete 
Swedish car stock. From this data source the stock, new purchases and scrappage was 
retrieved for a few years. The other data source is a Stated Choice survey directed to 
persons who bought a new car in the beginning of the autumn 2005. 

The scope of the car stock model is to be able to model effects of different policies 
directed towards purchase of new cars, and thus influencing the car stock composi-
tion. In order to do this, it is necessary to understand what influences car type choice. 
Therefore, in addition to the data on car type sales, data describing attributes of the 
brands and models on the market are needed. In addition to the data sources already 
mentioned, data describing a number of attributes of different car makes and models 
was also collected.  

Modelling car type choice on car register data has to be restricted to attributes already 
existing. Using only existing data can also be difficult from a statistical point of view, as 
there may be strong correlation between variables such as price, size, horsepower etc. 
These two reasons were the main reasons to conduct the stated choice study, in which 
attributes contained also in the larger data set could be varied in a statistically more 
efficient way, and where additional attributes such as fuel infrastructure and fuel type 
could be better analysed. 

Different consumers may trade car attributes differently. In Sweden, cars bought by 
companies and to a large extent provided by the employer to the employee (as a 
fringe benefit), make up a substantial part of the new car market. This part of the 
market is more oriented towards large cars. Therefore, the new car purchase model is 
segmented, comprising three segments.  One segment is private persons, and the other 
two are company cars, without and with a leasing contract. The last segment is 
typically the fringe benefit car segment. 

For each of these segments, a choice set of more than 300 different car models has 
been established. The estimated choice model is of the nested logit type, which implies 
that elasticities are different between car models that are within the same model family 
and other car model alternatives. If a new car model – perhaps a silent vehicle - is 
introduced, this will affect the market share of close car models relatively more than for 
other car models.  

The models comprise the following variables: 

• Price/Fringe benefit tax 

• Size 

• Safety rating (at least 4 NCAP stars) 

• Fuel type 

• Fuel infrastructure 

• Tank volume 

• Rust guarantee (years) 

• Motor effect 

• Running costs (fuel consumption and yearly taxes) 
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• Brand specific dummy variables 

 

In order not to make fringe benefit cars too beneficial, car fringe benefits are heavily 
taxed. Reductions of these taxes are used as part of the current Swedish policy to 
promote alternatively fuelled cars. Cars that can use 85 percent ethanol get a tax 
reduction of 20 percent, and gas and electric hybrid cars get a reduction of 40 percent 
(corresponding to several hundred euros net per year for the employee). 

Different policies, expressed in terms of model variables as well as car model 
alternatives in the choice set, can then be fed into the model to obtain the car stock 
forecast.  In this way, we can also forecast policies directed towards silent vehicles. 

The Stated choice study comprised approximately 800 private and 500 company car 
acquisitions for 2004. This study was mainly used to inform the forecasting model on the 
impact of motor effect, fuel type and fuel distribution infrastructure (percent of gas 
stations equipped with relevant fuel). 
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3  D E S C R I P T I O N  O F  A N A L Y S E D  C A R  O W N E R S H I P  
S C E N A R I O S  

3.1 INTRODUCTION 
As has been already mentioned, there are two car policy effects that may be of 
interest with respect to noise – one is the fleet size effect, and the other one is the car 
stock composition effect. To affect fleet size, policies have to be fairly general, in order 
to affect a large share of the market. National policies like car taxation, fuel taxes etc. 
belong to this kind of policies. So far, economic growth has over time led to increased 
car ownership levels, and no policy has been implemented with the specific aim to 
reduce car ownership in Sweden. In addition to the growth of car ownership, a growing 
population has made the number of cars to grow even more. For Stockholm County, 
the number of cars has increased according to the figure below (RUFS 2001 - The 
Regional Development Plan for the Stockholm Region). The interruptions of growth that 
can be seen in the diagram are results of global or national conditions, like oil crises and 
changes in overall economic growth. 

 

Figure 1. Development of cars, traffic an population in Stockholm county 1970 - 2000 

 
 

In the QCITY project, we are mainly interested in policies that can be locally imposed, 
and we therefore limit ourselves to local policies when analysing fleet size effects. Also 
at the local level, there has been no policy adopted that has been specifically aimed 
to reduce car ownership in the county, even if not every possibility to further promote 
car ownership has been utilized. Car parking policy is one example of this – facilitating 
car parking space is one debated issue. Also when it comes to land use policy, aspects 
related to car dependence are in focus.  
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For a car ownership reducing policy to be efficient from a traffic noise perspective, it 
would have to reduce car ownership quite drastically. It is not likely that any local policy 
with such effects would be implemented in a foreseeable future. In stead, we will focus 
on fleet size effects of more realistic policies aimed at reducing car use, like the ones 
that have been analysed in the work task concerning mode shift policies (deliverable 
D2.14) 

Policies directed towards car stock composition effects are already in use in Sweden. 
The main reason for car type promotion policies has been reduction of CO2 emission; 
an objective that has become increasingly important over the years. In order to show 
how such policies can be implemented at different levels as well as their effects, a short 
description of these policies follows. 

Car type promotion, aiming at providing better market conditions for more CO2 
efficient cars, has been introduced at the national government level as well as at the 
local municipality level. At the national level, these policies have so far taken the form 
of reducing company car benefit taxes for persons using alternatively fuelled cars 
(including electric hybrid cars). Cars using ethanol are given a 20 percent deduction, 
and cars using gas or equipped with electric engines are given a 40 percent 
deduction.  These deductions are maximised to about 800 € (for the 20 percent 
deduction case) and 1600 € (for the 40 percent case). Net after tax, this is equivalent to 
about 450/900 € per year for the individual car user. Obviously only company owned 
cars are eligible for this subsidy.  Only about 40 percent of new cars are sold to private 
persons. 

At the local municipality level, residential parking discounts have been given to 
residents with CO2-efficient cars. For residents In the Stockholm inner city, this benefit 
amounts to about 600 € per year.  During the Stockholm congestion charging trial, CO2 
efficient cars were exempted from the congestion charge. This subsidy could vary 
between being quite high for cars having a high frequency of toll passages (a 
maximum of about 1500€ per year) to a very low value for cars used mainly outside the 
inner city. The municipality provided subsidies can be used by private car owners as 
well as individuals having a company car. 

In addition to the measures described above, another form of national car type 
promotion policy, more directly directed towards CO2 efficiency, is the change in car 
taxation rules that was introduced in Sweden during 2006. Before this change, car taxes 
were mainly based on weight, and special rules for diesel cars applied. In effect, diesel 
powered cars were more heavily taxed that other cars. The new taxation rules are 
based on CO2-emissions and fuel types, and contain a specific diesel particle filter 
discount of about 500 €. In effect, this has reduced taxation on diesel cars compared to 
petrol cars.  

Car sales in Sweden have changed quite substantially, reflecting taxation/promotion. In 
the table below, the sales by fuel type are shown for 2005 and 2006. 
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Table 2. New car sales in Sweden by fuel type, per cent shares and per cent changes 

Year Petrol Diesel Electric 
hybrid 

Ethanol Gas 

2005 86 10 1 3 0 

2006 72 18 1 8 1 

2006/2005  85 44 169 - 
 
 

As can be seen from the table, non-petrol vehicles have increased quite a lot. It should 
be pointed out that the changes are not only driven by different taxation rules, new car 
models have also been released to the market. This is of course more important for fuel 
types with less car types to choose from. Growth rates are also lowest for electric 
hybrids, where only two additional vehicles (one in the luxury segment) were added to 
the supply during 2006. 

If we look at the Stockholm County, the picture is the following: 

Table 2. New car sales in Stockholm County by fuel type, per cent shares and per cent 
changes 

Year Petrol Diesel Electric 
hybrid 

Ethanol Gas 

2005 84 10 1 5 0 

2006 67 17 2 12 2 

2006/2005  74 51 153 - 

 
The changes are about the same magnitude as on the national scale, but the 2005 
share of ethanol driven cars is higher in Stockholm. The large difference between the 
ethanol share and the share of electric hybrids is probably due to the fact that the 
development is largely driven by the company car market segment, the fact that the 
car type choice for company cars often is restricted to brands not including electric 
hybrids, and that there are only few electric hybrid vehicles on the Swedish market.  

In the next sections, we define local policy scenarios to be analyzed with respect to 
fleet size or car composition effects.  

3.2 NO POLICY CHANGE 
The base scenario is the current situation, against which all other scenarios will be 
compared.  However, total car ownership changes slowly, and so does car stock 
composition. Therefore, we focus on future effects. Here, the year 2016 is chosen as the 
base year to allow for a period of 10 years of adaptation. Over such a period, it may be 
that car ownership grows as a consequence of general economic growth. It may also 
be the case that car ownership decreases as a consequence of general policies to 
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reduce CO2.  Here, we will not consider such general effects, but only policies that can 
be initiated at a local level. 

3.3 FLEET SIZE EFFECTS OF MODE SHIFTING POLICIES  
In WP 2.3.4, mode shift policies are analyzed (Deliverable D2.14). Such policies will also 
affect the utility of having a car, and therefore to some extent also car ownership. 
Among the different car restriction policies analysed, congestion charging showed the 
largest effect. Although the effect on car traffic was large, the corresponding noise 
reduction was very limited. We therefore limit the analysis to the scenario having the 
largest effect, i.e. the congestion charging scenario.  

This scenario is described in Deliverable D2.14, but in short it means that cars, entering or 
exiting the inner city of Stockholm, have to pay 1-2 €, depending on time of day.  

3.4 CAR TYPE PROMOTION POLICY 

3.4.1 Low noise vehicle definition 
In this work package, we look into effects of restrictions related to different types of 
private cars, specifically cars that do not comply with a specified noise standard. The 
definition of such a standard can of course be discussed. Measurements indicate 
(Deliverable D2.10) that there is some variation between different car types, but also 
that there is one car that is significantly less noisy, namely the electric hybrid car.  

Pass-by measurements made by Head Acoustics in SP2 (Deliverable D2.10), show that 
Lmax in dB(A) for the hybrid car Toyota Prius is lower than the average for all passenger 
cars and driving situations studied. E.g. at a constant pass-by with 30 km/h the Lmax level 
is approximately 3 dB(A) lower and approximately 6 dB(A) lower at a constant pass-by 
with 50 km/h. Moreover the hybrid car has no idle sound as the engine is shut off at a 
stand still. The average idle sound for the other passenger cars measured is 
approximately 50 dB(A).   

The difference in noise characteristics can be attributed to the concept of electric 
hybrid cars. We assume that other electric hybrid cars will share these noise 
characteristics. Even though hybrid cars are less noisy, they are not quiet in motion. We 
will therefore refer to this type of car as a low noise vehicle. Consequently, we will 
assume that the market share of electric hybrid cars is equivalent to the market share of 
low noise vehicles. 

3.4.2 Low noise vehicle promotion 
The share of low noise vehicles can be increased in two ways – one is to promote low 
noise vehicles, the other one is to impose restrictions on noisy vehicles. Local low noise 
vehicle promotion can be made by providing free parking (as is currently made in 
Stockholm for CO2-efficient cars), but its efficiency will depend on the parking cost level 
of regular cars. In the case of congestion charging, low noise car might be exempt, as it 
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was the case in the Stockholm Congestion Charging Trial 2006. Here we will look at 
effects of supplying free parking space for low noise vehicles. 

3.4.3 Restricting noisy vehicles 
Car type restriction policies are used in many situations. Often these policies are related 
to trucks versus private cars. The scenario we will look at is a scenario regarding quiet 
zones in WP 2.3.1 (Deliverable D2.11). In that work package a quiet zone was 
established by restricting use of non hybrid vehicles in the zone. Restrictions were of two 
kinds, one admitting hybrid cars only, and one where non hybrid car drivers had to pay 
a toll. In the first scenario, it was assumed that people living within the quiet zone would 
own hybrid cars only. In this case there is no room for consumer choice. But in the 
second scenario, where a toll was imposed on non hybrid vehicles, we can use the car 
type model to estimate the impact on vehicle ownership. 
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4  S C E N A R I O  R E S U L T S  

4.1 FLEET SIZE EFFECTS OF MODE SHIFT POLICIES 

4.1.1 Congestion charging  
If a congestion charging policy would be permanently introduced in Stockholm, the 
relative advantage of having a car would become smaller because of the charge.  At 
the same time, increased speeds due to the reduced car traffic would offset the effect 
of the fee to some extent. The effects would be different in different parts of Stockholm, 
depending on the expected frequency of making a trip subject to a congestion 
charge, and depending on the distribution of speed changes.  

In the table below, the total effect of the congestion charging system is shown for 
different parts of Stockholm County. The effects presented are relative to the total 
number of cars. 

 

Table 3. Car ownership effect of congestion charge in Stockholm, percent change 

Number of cars County Municipality Inner city 

Relative effect -0,6 -1,2 -1,6

 

The overall county effects are small, less than one percent, and the reason for this is 
that not all work places are affected by the toll. As can be seen from the table, effects 
are larger towards the inner city as can be expected.  

Other mode shifting policies, having less impact on car trips than congestion charging, 
would of course have an even lower impact on the number of cars. The general 
conclusion is that even with reasonably efficient means to reduce car traffic the overall 
effect on car ownership will be small and can be neglected when it comes to impacts 
on noise levels. 

4.2 CAR TYPE PROMOTION POLICIES 

4.2.1 Low noise vehicle promotion 
Beside car promotion policies, the technical development in the car industry is of 
course a crucial factor – if there are no low noise vehicles to buy, there will not be many 
low noise vehicles in the streets. Obviously, if more low noise models are supplied, the 
effects of promotion policies will be larger. Therefore, assumptions on technical 
developments and their introduction in the car market are important.  This also means 
that we will have to look ahead some years to allow for new vehicles to appear on the 
market and to increase their share in the car stock. 



 TIP4-CT-2005-516420 Page 20 of 25 

 QCITY issued: 05-03-07 

D2.12_KTH_070226.doc 

Technical development in the car industry is not likely to bring new vehicles into the 
market using radically new technology like hydrogen powered engines in a near future. 
Instead, more models using ethanol, electrical hybrid engines and gas will emerge.  
Many car manufacturers have announced such a development.  Also, improvements 
of conventional engines will take place. Specifically for the Swedish market, manu-
facturers are likely to supply more of their diesel models. 

Using the car type model described earlier, some scenarios have been forecast, 
showing the potential of car type promotion to facilitate a substantial share of silent 
vehicles. 

We first compare the current market situation with a market situation in the year 2010, 
when the market can be assumed to offer an enhanced supply of electric hybrid 
vehicles. We report average Swedish values because the model is not regionalised. 

  

Table 4. New car sales in Sweden by fuel type, per cent shares, base sceanrio 

 Petrol Diesel Electric 
hybrid 

Ethanol and 
Gas 

Total 

2006 72 18 1 9 100 

2010 base 59 17 15 10 100 
 

As a consequence of the enlarged supply of electric hybrid cars, the market share is 
estimated to increase substantially for new car sales. In the 10 year forecast, we assume 
that the 2006 market shares for new cars prevail until 2010, and that the 2010 market 
shares for new cars prevail until 2016. Then a market share of about 5 percent for hybrid 
cars will be achieved in 2016. The assumption of a 5 percent share of low noise vehicles 
is therefore consistent with the base assumptions in the scenarios discussed in WP 2.3  

When the share of CO2-efficient cars goes up, the government costs for the car benefit 
tax deductions for company cars will increase. If tax deductions are abolished, the 
share of electric hybrid cars will fall, as is shown in the table below:   

 

Table 5. New car sales in Sweden by fuel type, per cent shares, no tax reductions 

 Petrol Diesel Electric 
hybrid 

Ethanol and 
Gas 

Total 

2006 72 18 1 9 100 

2010 base 59 17 15 10 100 

2010 no tax reductions 61 19 10 10 100 
 

If subsidies to electric hybrid vehicles cannot be enhanced, or even kept at current 
levels, it does not seem realistic to expect a noticeable effect in the total car stock in a 
near future. If, however, the supply of electric hybrid vehicles would become more 
widespread than has been assumed here, then higher shares will emerge. As a 
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sensitivity analysis, we have made a calculation based on the assumption that the 
supply of electric hybrids would be as large as the supply of diesel cars. The result is as 
follows: 

 

Table 6. New car sales in Sweden by fuel type, per cent shares, no tax deductions and 
enlarged electric hybrid supply 

 Petrol Diesel Electric 
hybrid 

Ethanol and 
Gas 

Total 

2006 72 18 1 9 100 

2010 base 59 17 15 10 100 

2010 no tax deductions, 
enlarged electric hybrid 
supply 

52 10 30 8 100 

 

Even in this scenario, the effect of the larger share of less noisy vehicles is not dramatic, 
although there would be a noticeable effect.   

If we look at local promotion policies, supplying free residential street parking where it 
otherwise would incur a cost to the driver is an option used in Stockholm (for all 
environment friendly car types). The effects of such policies relate of course only to a 
part of all households in the Stockholm area, which limits their efficiency. For this part of 
households, such a policy, implying that only owners of low noise vehicles do not have 
to pay the normal parking fee of 600 € per year, would increase their share of hybrid 
cars from 15 to about 30 percent.  

4.3 RESTRICTING NOISY VEHICLES BY NOISE FEES 
In WP 2.3.1 we study effects of introducing quite areas, making assumptions on shares of 
electric hybrid cars under different circumstances. One scenario contains a toll on all 
vehicles except electric hybrid vehicles. The question is what impact such a toll will 
have on the ownership of such vehicles. Those who would be most affected would be 
those persons living inside the quiet zone and making frequent car trips out of the zone, 
and vice versa. This would typically be persons making work trips. If we assume that 
such people make 200 return trips per year, and that the toll is 2 + 2 euros per day, the 
yearly toll cost would be 800 euros. If such a person would buy a new car, he or she 
would have to consider this extra cost if not choosing a hybrid car. In the table below, 
the effect of such a noise fee on hybrid car sales is shown, assuming that the market 
shares are the same as the Swedish average: 
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Table 7. New car sales for noise fee scenario by fuel type, per cent shares 

 Petrol Diesel Electric 
hybrid 

Ethanol and 
Gas 

Total 

2006 72 18 1 9 100 

2010 base 59 17 15 10 100 

2010 noise fee 20 sek (2€) 49 7 37 7 100 
 

The noise fee makes it more than twice as likely that a car buyer buys an electric hybrid 
car. Depending on the introduction years for the different new vehicles, in a 10 year 
perspective, the share of quiet vehicles would reach about 15 percent, which is close 
to what was assumed (20 percent) for the quiet area study (Deliverable D2.11). These 
figures are average figures, and do not take into account the possibility that people 
who live inside the quiet zone buy low noise vehicles on the second hand market, and 
thereby increase the share of low noise vehicles to a higher level than the average. 
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5  C O N C L U S I O N S  
Policies to reduce the number of cars need to be very strong in order to have a 
noticeable impact on the car fleet size. Even such a strong measure as the Stockholm 
congestion charging system would not bring about a sufficiently large change to 
reduce noise levels to a noticeable extent. 

Noise emissions from new passenger cars do not differ much between vehicles. The 
main difference seems to be between electric hybrid cars and other vehicles. The main 
question from a noise perspective will then be how the car stock will develop with 
respect to electric hybrid vehicles. We have used a model for choice of vehicle type to 
forecast electric hybrid vehicle shares in Sweden under different scenarios. 

There are two main conditions that affect the share of electric hybrid vehicles. The first 
condition is the competitiveness of electric hybrid cars versus other cars, and the other 
factor is the supply with respect to model class and brand. If the vehicle is not 
competitive with respect to price, performance, safety, size and reliability it will not be 
chosen by many. The other condition is that such vehicles be supplied by many brands 
and in many model classes, because of market inertia (brand loyalty). 

In Sweden authorities have used tax reductions and other economic benefits in order to 
make CO2-efficient vehicles more competitive. These incentives have also been 
applied to electric hybrid cars. In spite of these incentives, but consistent with the 
limited supply of models, the share of electric hybrid vehicles has been very moderate 
(about one per cent of the total new car sales).  

CO2-efficiency has become increasingly important over the years. Electric hybrid 
vehicles consume less fluid fuel, be it petrol or ethanol or diesel, and as the technique is 
reasonably well known, many car manufacturers have announced that they will supply 
the market with such vehicles in the next years. Based on an investigation by brand, an 
assumption on the supply for the year 2010 has been made (for all car types, not only 
hybrid cars). Forecasts of new car sales in different scenarios have been made, and the 
conclusions of these forecasts can be summarised as follows: 

• Under current conditions except for the change in supply driven by the technical 
development, the share of electric hybrid cars will increase to about 15 percent 
of total new vehicle sales. 

• If the tax deduction policy would be abolished, the share would stay at 10 
percent. 

• If the supply of electric hybrid cars would be as rich as for diesel cars, the share 
would reach 30 percent even without tax reductions. 

• If fees for noisy cars to enter and exit quiet areas would be applied, the share of 
electric hybrid vehicles purchases can approach 40 percent for residents in such 
areas 
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The impact of new car sales over time in the total car stock until the year 2016 has also 
been calculated, and the main conclusions are: 

• Noise effects of an increase in the share of electric hybrid cars in a ten years 
perspective can be expected to be very low, Even if the hybrid car share would 
increase to 15 percent for new car sales, the average share in the whole car 
stock would only increase to about 5 percent in the year 2016. 

• If noise fees in the same range as the Stockholm congestion charged would be 
introduced, the hybrid share in the car stock inside quite areas may increase to 
about 15 percent in the year 2016. The noise effect from this increase solely may 
be in the order of 1 dB (most of the effect of establishing a quiet zone comes 
from less traffic due to shifts in mode choice, destination choice and route 
choice). 

 

In addition to these conclusions, it can also be said that 

• Even if the car stock changes slowly, the impacts of different promotion policies 
on new car sales can be quite substantial. This means that effects in the long run 
can be more substantial if a long term promotion policy for low noise vehicles is 
implemented 

• If policies to reduce CO2 are enhanced, higher levels of hybrid vehicles may be 
achieved. 

• Depending on market shares for different car makers, these effects can vary 
from country to country. 
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